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^%SnTtfc OfcBWr* US20010041674 -*§•> US2002137903 US20031143 
•*§\ BI&^fr^PB W00127128-J§\ W00283066 -5§\ Tetrahedron Lett., f£ 41 
5 9213 31, 2000 ¥)o 

5-^-j3-D-^;wne^y>-m^© sglt a«^fflfcH-r««#*>^ 

nv'^-iflSaWllOiliaj* Btt t bT, #jKrct!5l&IN&£ 5 -^t73 tf 
9 / -X^ 5 -ttif)VU fc! 7 / — X £WT 5 2 ^©^jfoWrfcttTSS D > 21 

«««ftSnTV^ (Tetrahedron Lett., Jg25^, 21231, 1993 ^, ^33#, 
7675 JS, 1992 -HRfc, 2^tTi/^S^fen«, 0N££M##* 

1, 2- b ^ >X^U 3 %/ H*S-&^te«(fcT?*S 21 £rt*j£< ft 5*lT 

20 m*Tb l,2-i/X^'j3->H^lC#&n, l,2-h^>X^U35>H^^ 
»l:fl6Wi:i^5nt^« (Tetrahedron Assymm., & 5 2367 TfL 
1994^, J. Org. Chem. , ^62#, 992 31, 1997 3^ Trends in Glycoscience and 
Glycobiology, mi3#, 3101, 2001 ¥)<> nn*T?fctt6nT^*«RBlfc*tr* 
MtiimtSi l,2-h7>^^J3^ F-&JfcfcHT*ttfttt. UDP - 5 ' 

25 -tttf^P 7SffiVifc5' MfSXD-pf^ (J. Am. Chem. 

Soc.,fgll4#, 5891 31, 1992 ^) £^>\Af;i/&Sbfc 5 -^2^3 tf^/ 
hU^DDTth-f^f- h*M^S3Erffi (Chem. Lett., 626 31, 2002 
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2>mifi%>%> (Carbohydr. Res., fg311#, 191 J^, 1998^) 0 tt? 

(Tetrahedron, M 49 #, 8977 Jg, 1993 ¥) Xti^xniHz W — )V 
(Tetrahedron Assymm. , !I5#, 2367lg, 1994¥) t5 -tt-D-Zf)Vn\Z 

B \Z&\,*T fc 1 , 2 - 1 , 2 - h 7 >X ^ U n H © jg^Jtn? & % . 

^SD, TV-)V l,2-h^>X-5-^^U3v/HJ^fr (3-5-^^U 

io 5&m<DM7* 

^Afe#tt^;i/3-7;«Mm#: (sglt2) ©sHSfcuwu mmmm&mtrz 

X 3 -SftW^U n $/;Wto&t:& £ SfcV^ffiRjfc (Carbohydr. Res. , & 
311 #, 19131, 1998 0&#&^T;Vr ? '\3 1 Vt!^/— XfcJ|fflbfc*& 

;i/f£##:£3j>x:7>f >^T^ft«6©#fiETS**r5Jlifc«koT SGLT2|fi§ 

ISIfflfcltoJu *?£W\$s s£ (I) CD5-^-D-T;i/H 

^Vt^y-XlNWfcfca* (I I) ©Ar-OHiS, PR n R 12 R 13 t^ 
tl5*X7^ >MR^R 21 -N = N- R 22 7?^ ^tl^>T VKm^^ffiTTS/S 
$t§CttJ:oTS (III) ©TU— ;P 5-^-/3-D-T;VF^V 
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A^ YR1 R11R12R13 P ^ R3 0 -' J V it 'YRl 

(0 R--N=N-R- OR2 OIO 



5 _tf33; ( I ) RZ£ (III) <tU 

Y{i-O-Xtt-NH-T$0> 

R 1 , R\ R 3 RCKR 4 «I^— X^MfcCoT, 

jjc*nm c 2 . 10 T->;i/S, c^jrWiH, c 7 . 10 75;Mt;hs, c x _ 6 t 
io ;i/n^>/c 7 _ 10 r^;v^;vs, ru;vs, mj (c 1 _,r;Wr;v) ->u;i^ c 
1 _ 6 T;vn^c 1 _ 6 r;v^;i/S^b<«c 2 _ 6 r;i/3^v'*;v3i?-;i/^T*s 

X«Y^-o-T^§«^ R*£R 2 , R 2 <hR 3 t>b<teR 3 £R 4 #t*B£oT, 
-C (R A ) (R B ) - (RWR B ^-XTOot, zKSfcJSC^ C^eT;!/ 

±tasc (i i) ^ 

PR n R 12 R 13 4>, 

20 r 1 1 ~ r 1 3 tem—xtmfc ot, c j _ e 7;^JVSTti$nr t> «t x ~)V 

R 21 -N = N-R 22 *, 

r 21 > r 22 «|wi— x(«ot, c 2 _ b t;W3+^*;u#=.;ws, n,n-^c 1 _ 4 
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a: (i i) ^±13^ (i i)' -r^sn, (i 1 1) ^_lib^ (i i ir (y, 
±ta^ (i i)' ms (i i D' 

^(DWmmt, /\D^>Hf ; 7KmS ; - + NH3 ; - + N (CH 3 ) 3 ; APy>HC 
- (CH 2 ) m-Q 

Tfc^C i.eT^H^i/S ; C ^T^H^C ^eT^n^r^S ; C 2 _ x 0 7"> 

;v^->3£; c 2 _ 10 T->;i/S; c 2 _ 6 r;wn^^;i/^n;v* ; c 1 _ 8 y;v*;i' 

^36; C,. 6 7;W^7^-M; Cx-.TJV^VX^*— — NHC 
(=0) H ; C 2 _ 10 7^TSy36; C^^mxM^S/S; C x _ 
6 7;WV75/S;N,N-^ (C 1 _ 6 7M;W 75/S;*;WW;H;N 

l~4M©«mST«^nTt)J:V\ C 3 _ 7 ^D7MM;C 3 _ 7 ^D7 
JV+M^v'i ; 7'J-M ; C 7 . 10 77JWH ; 7U-;m->S ; C 7 _! 

o t 9 ; c 7 _ ! o t ?)V*r)V7 $;S;^fD7U b < » 
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K*, Xfc*- (CH 2 ) n-, -CO (CH 2 ) n-, -C (OH) (CH 2 ) n 
-O- (CH 2 ) n-, -CONH (CH 2 ) n-, -NHCO (CH 2 ) n 
5 -(n«0-3©^CtJb§),-COCH=CH-^-S-X»-NH-^U 

S> atot g b < tt 4 ~ 6 a t;1/*;1/^t& 0 > 
^^n^> i~4M(Dg^si?fim^nTfe«fc^c 1 _ 6 T;i/^r;i/S ; 

10 - (CH 2 ) m' -Q' 

15 ^36; C 1 _ 8 7W^;V7^^H; C 1 . 6 7;W7;i/«S; -NHC 

(=o) H; c 2 _ 10 T->;vT^yS; c 1 _ 6 7;wx;v^75ys ; c x _ 

6 7J1/W5;S ; N,N-v (C^eT;!/^;!/) 7^yS;MWM;N 
- (C^eT;!/^;!/) 757^M-M;fb<UN,N-i? (C,. e 7») 
7$;*M-MT^§} ; Rtf 

;^;i/^->S ; 7'J-M ; C 7 _ 10 7?)V*)m ; 7U-M^r^l ; C 7 _! 
o T 7 ;Mr;i/^^3i ; C 7 _ ! o T ^ )V*)V7 5/S;AfD7'J b < 

25 <&*:£*fe£S#*r*. 
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3* (I) &±m& (IV) (R 1 , R 2 , R 8 ]RtfR 4 0j£««±BB©fflDT&£> 
5 TS^n> 5*1 (I I I)' ifi±tB& (V) (A 1 , R\ R 2 > R 3 m$R 4 <DfemU 



- (CH 2 ) m-Q 

15 l~4Moe^STfi^$nT%ckv^ C 3 . V ^D7MM;C 3 . 7 ^P7 
;^;v^->« ; ; c 7 _ 10 r^;v^;i/» ; 7U-;W^>I ; c 7 _ x 

oT^mr;!/^^; c 7 . 10 77M;v75/i; u-;i^u< « 

20 
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Xtt- (CH 2 ) n-> -CO (CH 2 ) n-> -C (OH) (CH 2 ) n 
-> -O- (CH 2 ) n-, -CONH (CH 2 ) n-, -NHCO (CH 2 ) n 
-(n(i0-3OMW) 1 -COCH=CH-,-S-Xtt-NH-^U 

5 

R 3 \ R 3 \ R 32 ^XSR S3 \m— XttHftoT, 
- (CH 2 ) m-Q 

10 mtZs 0~4<Dmfr?$>X), QU. *MM;7$/S;-hnSr> 

^5^*: C 2 _ 10 7^VS; c 2 _ 6 T;i/3^>^;i/#n;PS; C !_ 6 7 

*m ; c x _ 6 y ; wi/X ;w ? ^ ; c x _ 6 7)i*)ix)ifc~)vm ;-nhc(= 

15 O) H; C 2 _ 10 7W5;S; C 1 . 6 7MMJl'«75;S; C^T 
;W7$yS;N,N-i; (CVeT;!/^;!/) 75yS;MWM;N- (C 
!_ 6 T;i/^;U) 757*M-;H;§l/<»N,N-^ (C^eT;!/^) r^y 

l~4M©Mi&^Tm^£nTfcJ:^ C 3 _ 7 ~>^D7;WS;C 3 . 7 ^07 
20 J^^t^v'S ; 7U-M ; C 7 . 10 77MM ; 7'J-;W^>1 ; C 7 _ x 
o 7 ^;i/^;i/^-^->S ; C 7 _ ! o T ?)V*)l>7 5/S;^tD7U -;!/g3g= L < 

25 R 4< \ R 41 , R 42 , R 43 &tfR 44 te|WI— Xtt^oT, 
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- (CH 2 ) m' -Q' 

5 Tfe^^Cj-eT^n^^; C 1 _ 6 T;i/3^>'C 1 _ 6 T;i/3^>'S;C 2 _ 10 Tv' 

ttm;C 1 - 6 T)V*)V7>)i'7'{~)V&; C 1 - t T)V*F)V7>)V&=M&; -NHC 
(=0) H; C 2 . 10 7^7^/S; C ^.r^^M^S ; C x _ 
6 7JW75;l;N,N-y (C ^^Wl') 75 ; ; N 

10 - (Ci.67^) T5/*;V#n;W3£;«b<«N,N-^ (C ^,7^) 

l~4iottlTfiil$nT i bj:V^ C 3 _ 7 ^D7JWVS;C 3 _ 7 ^n7 

0 77M;W">S; C 7 . 10 77^;V75;» ; Arn7'J-Mft<« 
15 4~6l^fn>'^D7^S (zmT, M^Ste, Any>HB% 7jC^», 



R 30 \ R 31 \ R 32A mSR 33A \m-X^U-DX. 



20 




9 



WO 2004/014930 



CT/JP2003/010159 



- (CH 2 ) m A -Q A 

~ 4M<d a >M^T@m$ nxfe «fc Vi c i _ 6 r;i/n 3=- ; c t _ 6 y;i/rn 
; Xte 

;i/^;i/^>-» ; 7U-;i* ; C 7 . 10 77MM ; TU-;^^>S ; C 7 _ x 

R 4< \ R 41 , R 42 , R 43 R-^R 44 <D^«±f2©aDTJ5^] 
15 «fc 0 b < «, s£ ( v) to-g^nc^ : 



R 30B ~R 33B «i^-TfeXf»^oT'fe<i;<,7KmM^ AD^>I?, 

c 1 . 6 7MM, c 1 _ 6 7;i/3^>s, c 1 _ 6 T;i/n^^c 1 _ 6 T;wn^r>'S > 
20 ^jM+v'M, c 2 _ 6 T;i/3=^i/*;v^-;vs, Tkm^xtet Hd^c 1 _ 4 t 
;WStj5D> R c «7jc^M^ /\n^>if, c x _ 6 T;i/^;i/S, c^t;!/ 

25 feck<, tK*is^ c 2 _ 8 T;^y-r;i/^x«^> % /-r;i/»T ! ^§) 




10 



WO 2004/014930 



CT/JP2003/010159 



.fcD^KIt 5£ (V) tt&mrp&i 




<5£»K R d «tK^M^ Any>IB\ C 1 _ 6 7MMXttkHn^>C l _ 4 

7;w*;i/*-e&D, R E «7KmM^ ;\ay>if, c^.y^Wfe c x _ 6 7 

10 *56Ktt, Ar (RtfA 1 ) ifil ~4ffi©m^3lgTg&£ftfcy u 

-efc£E£**KFi;l/V>. A 1 ^ (VI) (3fctKfc5£ (VI I) RtK (VI I I)) 

R 30 ~R 33 (Rt^R 30A ~R 33A R^R 30B ~R 33B ) <D'P 

te<t%i mwnfrii&m'v&z z. turn* b v>. 

;i/3^>m^ - + NH 3 , - + N (CH 3 ) 3 > -CF 3 > -CC1 3 > -COCH 3 > -C0 2 
CH 3 , -C0 2 C 2 H 5 > -COPh, -S0 2 CH 3 WAay>M^^tf 6*1.5. 
20 £?£L<te, -CF3^ -CCl 3 x -COCH 3 , -C0 2 CH 3 x -C0 2 C 2 H 5 , -COPh 
(Ph: 7i^JVS§I*t5) X^\ny>JSFFTr**. 

25 t^^ttaoT, ^Mfc^n^WbMJS^fT^ ^1 t^T^Sc 
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10 z. b&x*&%>. 

~R 13 «l^-Xfcm&^T, c 1 . 6 mMTSil$nT i feJ;V^x-;i/S(i 
7x^wt, bu;«), trusw** c x _ 8 t;wvs (09*.fck 

7 W >:W £ b < . h'J7i — y -f t> s?* b v>. 

rR 2l -N=N-R 22 -e^$n-sTV^j tc&^T, r 2 \ r 22 «IrI— x 

-tert-y^Vry^^^P—h^ 1,1' -T\/tfX(N,N-^^^;WV 
AT^K)^ 1,1' - (TVi?%)V-$-)l) z?>$£&m^Z>Z\ £ifiX&Z>. 

25 fTfc, 5?lW^*M*'>Wh (DEAD), 3^>f V^D fcf;i^V3>#;M$ 
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5 5£ (i) T^sns 5 -ft-D-7;vH^vt!7/-xiimi 




AcO 



S^^OAc 



OH 8X? 




MeNHNH 2 
AcOH 



aco^y s y° h 

AcO°' Y^*''OAc 
OAc 

(C) 



10 



15 



20 




"OR 1 



1) DHP.p-TsOH 

2) NaOMe 

3) R^CI 



^yp-O-T^-hWimfc (B) (Tetrahedron Lett., I§22#, 506m 
1981 J. Org. Chem., W, 31 #, 151431, 1966 ^) «D-^;Vn^9/-3, 

6-^h> (a) ^&8igt^n;:mf§. 

ft&m (B) £jtM§&i« (DMF, THF, ;k X^/-;i/3§0 

•etF7^>7tf-h (Tetrahedron, Lett., Ill 33 #, 7675 31, 1992 ^), X 

«^>^;i/T^>> m^v<\t^)V\i v^isytmfcoi : i&&*£fBBS 
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tf^/-7Jf## (IV) R 1 , R 2 > R 3 0R 4 ^Xli|6oT, 

c 2 _ 6 / -f )i/«x&^ > % Af sfc-&4fefcR**-r s n t & 

(Chem. Lett., 626 31, 2002 

T^Un^fcJfBMtfS, ©Ar-OHRl^ (II)' (DA 1 — OH 

5 7x;- ( n#i»©m ^©xst*##K-&^r*nt*M?tr* : mm 

#Bf&IB W001 68660 W00174834-*§\ W001 74835 WO0228872 ^ W00244192 
100264606 W0031 1880^-o 
A^OHOA 1 ^ (VI) T^$tl> X^-CH 2 -T^§{b^#l 7x 

10 

fcfonmzi 00^-20 o*ct?*?k Ej&tttim&i 0^-15 o#t?&&„ 

15 

20 *mw\z&\,*x&mi£ftz>mm*&n : \zim'2ti%> a£«*> rc x _ y j tra, 

25 (Carbohydr. Res., fg 76 165 3g, 1979 *£)> 5 -tt-D-*?>S t!^/— 
X (J. Carbohydr. Chem., &8&, 753 Jg, 1989 <¥K 2-rt^>-2-7^ 
7 - 5 -tt-T>-!?)VU \±yJ—7^ 2 -^T^>- 2 —TS./ — 5 
D-#^ht!^/ — 7. (Bioorg. Med. Chem. Lett., fg 7 2523 3ft 1997 
50, 5-^-D-7Dtf7/-X, 5— D-r;i/hntf^/-X, 5- 
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5£ (I) fc*>^T> R\ R\ R 3 &Z£R 4 te, 7jC^M^ Ca.ioT^VS (M 

r;i/3^r>/c 7 _ 10 T7;i/^;v»(M^ p-^ b^^>^)vm, 7V)vm, 
u;vak t-^;p^^;w>u;vs)> c 1 _ 6 7^3^> , c 1 _ 6 7Ji'^jH (M 

10 Y^-O-T^^^, R X £R\ R z tR 3 %V<\tR 3 tR^m^-D 

X. -C (R A ).(R B ) - (R A S:lKR B «|W!-X^^oT, 

rc 2 _ 10 r->;vsj it^x«^m^©^mj^ : ?ic2-i o (Dmmm 

20 bVi„ 

25 ^#tfe>n^ 0 
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tt, *h*z/m, Xh^v'S, yp^'>s, <yyD^«>S, n- 

rc 1 _ 6 r;p3^>'C 7 _ 10 T^;i/^;i/Sj tteu c^eyj^^Stc^n 
5 wr&ns. 

^tnifjn, i , i , l - b u 7;wn^n t!;i/S, l , l , l - h U 7)V*u 
20 ri~4e©7KB^T?Btft$tifcc 1 _ 6 r;i/^;H£j ^<Dm±.<D7ymw.=? 

25 kFD^^^I^^^^WSns. 

7;i/^-n^h^>Ss l,i,l-hij7Mnxh^>I, l, l, l - b'J 
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%>, b U 7)V*n* h^m, 1 , 1 , 1 - h U 7;i/taxh^^tW*l 

5 rc 2 _i 0 r->;i/^^Sj c z . 10 7^i/Si:-o-mifciis 

7;wstifi©ft« (-s-) ^ufcfi^fbt^D, Ci^r;!/ 
^c x . 6 r)V^r)V7s)Vy^^)vm «c 1 _ 6 7;wntx;i/7^-M (-so 
20 rc^eTM^^Mj tec^eX^^s^x;^-;^ (-so 2 -) 

25 rc^eT;^;^;^— ;kt^/Xj c 1 . 6 7;W7M-;i/it7$ 
ttw§ 0 #j;U& ^ y^twf &ns. 

17 
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tn- (c^eT;^;!/) 75/#;v#~;i^j n- (c^.tw) t 

nsr, n-$? (c^eTMJV) y^/#;i/#n;vgj rau n, n-s? (c^ 
io tt, n, n-v (c 1 _ 4 r;v=¥;v) 7$;*M-jvs^d> n, n-p^ 

- (CH 2 ) m-Q> - (CH 2 ) m' -Q' Rtf- (CH 2 ) m A -Q A \Z^ 

15 ssw&ns. 

20 ;i/gfc£a*#wrsn5. 

Q0Q' *tN, n-^ (c 1 _ 6 t;i/^;v) 7s;st$§«^i n, n- 

Bfcu 09*.to£ ispTizfti&vm* ->^n^;v^> >'^n^>5 t ;uaE, ^^n 
^bfc#»&#l/r*5D* ^D7"DW^'>S> ^^n^>^;w^5/S*« 
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5 rc 7 _ 10 T^;v^;PT^/Sj te, c 7 _ 10 77;wst-NH-^L 
io 3-yV)V&&<km. ^x~;i/S (2-^x-;vs, 3-fxxji/S^^tf), 
15 u ^>^x-;i/S^#tf e>n§o 

i~4 mowmm-ewM-z a t u -;«<z>09 iit, c x _ 6 
25 ^(DTKmrn^c^eT;^;^ $f*u<^c 1 _ 4 T;^;i'S> j;o$F^b<« 
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-ovm^tm\f ens. 

tr^v-;v-4— r;vs^ 1 -x3\M/fc^y-;i/-4-^;vs&£a*#&f sns. 
10 d^tfsns. 

XOffSbl^fclfck - (CH 2 ) n- (nteO- 3©^rCfc£), -CO (C 
H 2 ) n- (nte0-3(D^$n?&3), -CONH (CH 2 ) n- (nteO-3 
20 ©ItT^S) T&£o 

X<Z><kD0?i;b^M3u -CH 2 - -CO (CH 2 ) n- (n«0-2©SB»: 

^ (VI) TkX$ (VI)' fcl&^T, R 4( \ R 41 > R 42 > R 43 2WR 44 <£>$? * 

25 &&zf7mtmfrt>t5i2>mfr*>m$i-zn2> 1 - 4mommm^mm^nx%^c 

- (CH 2 ) m' — Q' 
{^4«> m' fiJu 0 - 4 ©S&SrCfc !K Q' *«-hnS; l-4fl0/\ay>I 
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l-4fl0MSTgl$nTfe,fc^C3_ 7 ^a7MM;C3_ 7 i/^P7;i/ 
*;i/*-^>g; 7U-;VS; c 7 _ 10 T^;i/^;vs ; tu-;^^^s ; c 7 _ 10 
77^;m^>S ; C 7 _ 10 7 ^;i/^;i/T $yS;Afn7U < 4 

R 40 , R 4 K R 42 , R 43 Rt£R 44 ©£D#£b^Mk3u XttS^oT, 

ftsn* i -4{@©«msTS^i$rLT ! bJ;vic 1 _ 6 T;i/^;i/S ; 

15 - (CH 2 ) m' -Q' 

m' 0-4©IiT$t5, Q' ^-hD»; 1 - 4ffl0Apy>HC 
fTI^tlT^iV^Cj.e^+^S ; C 1 _ 6 7JV3^>C 1 .,7JV3^> 
&; C 2 _ 10 7zs)Vttz/m; C 2 _ 10 7^JV&; C 2 . 6 7;V3^^;1/^M ; 

20 -fMT^5} ; Xtt 

i-4fl(DtiSTgi$nT ! bj;^C3_ 7 >'^D7;WS;C 3 _r>^n7;i/ 
+;i/*^r^S ; 7'J-M ; C 7 . 10 77MM ; 7'J-^^S ; C 7 _ 10 

25 T&So 

t* 2 \z7&t&fem tern* vxmwrz . 
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2, 3,4, 6 -fh7-0-7^JV-5-ft-D-^3lf7y-^ (7) 
5 t2-(4-lW>^)7x/-;l/ (9) $hU7i-MX7^>i^X 
T-frTWXJVtf^z/U— b (DEAD) ©#&TT^£1t£ £ £K:J:oT, 
8-10%©iK^T2' -(4' -XW>yJV)7i^ 2, 3,4,6 -^h 
^-0-T-fe^;V- 5-^-/3 -D-Wntf^ 7->H (10) £3!iRl$fc# 

10 




20 X^-A2 
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2 - (4 -x^;w^>>>;w 7x; — x j —Jim±\z^mM^(D 

ja3tea£R^fcK*Sct*S Z. t fcWfBT* t> , 1 2 ©Any >H^§^MtK 

5 mm\ggvm;UK&® 1 0 fcstg-rsjitfcT^s. 

^OAc OAc 

^ocnhcc*, aco^C-s 

^^-^b^-U 3L.OPOB, AC0\^-^ 

4 L = OAc ' 

L=leavlng group 5L = OTMS 8 q' 

6L = OTs 
7 L = OH 

10 

tu— )V &-t>-?)Vu\±7 Sis^o^mz-U, D-^ur3tf^y->;i/ ^ 

^<btl£ (Synth. Commun., ^20#, 2095 Jg, 1990 Synth. Commun., ^29 

m, 2mm, 1999 ^)„ zommz. s-tt-p-D-tfivn^?;^)], :/ 

15 U^F (1) (Tetrahedron, $M9#, 8977 3^, 1993 t2-(4-X5 1 M> 
i:MX^WtLT TMSOTf $lViT 2 - (4 7i/-;l/0 

b* C2-(4-x^;v^>> ? ;i')^xn;i/ 2,3,4, 

S-^-jS-D-Wntf^yv'HD (1 0)tt#&n^ofc(#ti2W. 

25 
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0< 



<i V £^mffi&Wttik1& (montmorillonite K-10) iOl^tit^lfc 
(Tetrahedron Lett., fg43#, 847 Jg, 2002 ¥)« 5>X9\>l/ 2,3,4,6- J- 
h^-O-y&Jl- 5 -tt- a/ & -D-tffraV? S S/)V -fcTs^T-i h 
5 ( 3) t K-10 &m^T 2 - (4-^)V^>-J)V)y^y—)V<D^fJVU^Mh^:ff 
ofeo L^U @Wtl«^<#e»n^orco Yb(0Tf) 2 , Sn(0Tf) 2 , 

Sc (OTDa^WW X^M^^OV^TfelWIIi^jS^lEtbfc^ @#J%£#3 £ £ 

io ->;WbSJS-e<D#^$c#< &snTV>§ 1 - o - T-fe^WftBf 

§;WXmT^tt{bT^^;i/3->;Hktl^^©HJS^^T^Itbfe (Chem. 
Ber., fg66#, 378*1, 1933 ^> Can. J. Chem., fg 31 #, 528 Jg, 1953*^ 
J. Carbohydr. Res., fg59#, 261 ig, 1977 Carbohyde. Res., fg72#, 
C15Jg, 1979^, Carbohyde. Res., Hll4#, 328 31, 1983 ^, Carbohyde. Res., 
15 ^93#, C6JS, 1981 Chem. Lett., 145 Jl, 1989 ^ Chem. Lett., 533 m, 
1991^, Chem. Lett., 985 Jg, 1991 1 , 2 , 3 , 4, 6 

;u-5-«--D-^;iotf7y-7. (4) t^t5 2-(4-x?;K>^;w 

20 

Tietze £te 1 -O- h U *3\JVv-U;i/ ^3-^t7x-JHU^W 
U;i/ X-^;V^ TMSOTf 5««tbT,I^t7x^V 3-D-^;V3t!9 
/ v'H^^^^^bTV^ (Tetrahedron Lett., H23#, 4661 Jg, 1982 

¥) 0 ^^t, 2, 3,4, 6-^b^-o-T-fe^;i/-i-o-hu^^;i/^u;i/ 
25 - 5-^-D-^;i/3tf^/— x (5) 1 2 - (4 -x? ;K>e?;W 7xn;v 

(#5t-M6#f&). 

5 13 - D - M=y y ~> h^^^tt^M^lB^ck^ SN 2 ffi&BOS 
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fryy^hMm (Tetrahedron Lett., fg35#, 6279 m, 199430 T?©£f;m$/ 

fr4kfcfokmm<DEj&$kft&m^Ts l-o-hwvvmfc (6) x« 1,2-u- 
-f^Uy^ ^vyr^Y (8) t2-(4-x5^;v^>> ? ji')73iy— ;i/<fc©s 

1^7KmS*itt^]KzK^TS^^bfe.2, 3,4, 6— T-h^-O-Tiz 
f^-5-?t-D-^l/3tf7/-X (7) t2-(4-X5 1 ;K>^)7i 
montmori 1 loni te K-10 #&TJnitftfcitbfco gftjif %>>f)Vn ^ Fte# 
10 £*rf> tt? x>M## (I. Chem. Soc. Perkin Trans. 1, 2763 Jg, 1990 
#££#«j£bT#&nfc (###19M0o 

U#75^'> P^ri5Kl*3»a:$?*;X*— »>A*ftfflV^fcJR>S (Chem. 
Lett., 1143 31, 1990 fcjUSU (7) £ 2 - (4 -X&)W*>5?)V) 7x/ — 

##M 1 . 

2, 3,4, 6-Th7-0-7t?;i/-5-ft-i3-D-^3H7y^ 
^D^H (1) (Tetrahedron, HI49#, 8977 Jg, 1993 t2-(4-XfM 
20 . >yJW7i/-;V (9), RBb&U^A* ^>^;l/b U -n-^^l/T^-^A 

25 2 . 

2, 3,4, 6-5=-h^-o-T-fe^-5-^-i3-D-^;Pnif^y~>;i/ 

bU^anT-tlh-r (2), 2-(4-I5 : JK>^W7i;-JK9), 

MS 4 A t CK 2 C\ 2 <DM&mz- 7 &BZ\ZX TMSOTf £Jnx.fc 0 £<£>SJfcTte, gftj£ 

^S-^-jS-D-^totf^/^F (10) tt#e»txT. tu-;v a-C 
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- (i6) mm 30%) & nfc. 

7^-A4 




2, 3,4, 6-5=-h^-o-^>V > -r;i/-5-^-3-D-^;i/ntf^y-> 

;V hU^nPTirh-f b (1 7), 2-<4-X^/W*>5?;W:7xy— ;W 

(9), MS4A £ Ca 2 Cl 2 <DU^mz- 7 8mfcT BF 3 • Et 2 0 %MZ-tCo £©RjsrC 
WU BWtt* S5-^-3-D-^3t!7/>'H (18) Rt^5-^-a 

-D-^;v3tf7/>'H (19) m^ni6%ti8%©W"!?#5n, ^ 

&jj*tt7U-;i' a-Z-t?)Vn^Y (2 0) (JR*P5 7%) T?&ofc 0 
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###14. 

-J^)V 2, 3, 4, 6 h^-0-T-fe^;i/- 5 -9^- a/j3 -D-^;i/ 

5 ntf?;^ *x77-f h (3), 2-(4-x^;v^>v ? ;w)> r 3iy-;i/ (9) 

£montmorilloniteK-10<D^^£CH 3 CNcK - 2 OfirCEJfcbfc. b#>U i 

(i o) \$nzn?^ ^~hmtmm\zz<t>irfrtsirv-~)i a-c-y 

;i/a->F (16) 
10 ###! 5 . 

1, 2, 3,4, 6-^>^-0-T-fe^;V-5-^-D-^;Vntf7/-X 
(4)> 2-(4-XW>^)7x;HK9) ^;WXm(K-10> Yb(0Tf) 8 , 

Yb(0Tf) 3 , Sc(0Tf) 2 , SnCl 4 ) (DMF, DMSO, h;kn» TKjSbfco brt> 

U @6<J% (10) l#5:i^fa*ofc. 

15 

###J6. 

2, 3, 4, 6 -r h7-0-7t^;i/- 1 -O - h U^^^UJl'- 5 

-D-^;K3t:^/— x (5)> 2-(4-x5 i ;v^>> ? ;i/)^ix;vhu^5 1 ;^ 
20 o) «#&nT» u&«tbT2, 3,4, 6-^h9-o-r-fe^;w-5-^- 

D-^;Vntf^y— X (7) W5 4%Tl^nfe, 
###|7. 

2, 3, 4, 6 -T^h^-O-T-fe^- (7) 

o) tRjsstt*fc3^aw«» (io) ra#&n&a>ofc. 



###18. 
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3,4, 6-hU-0-T-fe^-5-^-D-^;Vntf^y-X^e> 1,2- 

(9) iSjs^M^^s^ do) te#e>n&#>ofco 

5 #%099. 

2, 3,4, 6-fh7-0-7tf;i/-5-ft-D-^lf7;-7(7), 
2-(4-XfM>^V)7i;-Jl' (9), montmorillonite K-1G\ Srit^ 
(CH 2 C1 2 , CC1 4 , C1CH 2 CH 2 CU CHC1 2 CHC1 2 > CC1 2 =CC1 2 , b;VX>> ^UD^>if>, 

10 0) f*»6>ftf\ 3^:7x>^MM$ (J. Chem. Soc. Perkin Trans. 1, 2763 Jg, 
1990 m ^Mtlt#f,nfc. 

^m<Dummzm ^zmmmn&uTvmMw i~7 cioT^ts, 

15 

4 _/7 DD _2-(4- x^woi^v) 7xy 

4-#DD 7i;- ;K2.0g, 15. 6mmolK 4 -X^;l/^>v>;l/T;i/ri— ^ 
20 (2.12g, 15.6mmol)3S:^^>7,;^>m(80mg, 0. 83mmol) (Dm&W* 1 6 O^T 

>:ftlSl^= 9:1) (CTiSb, ®M&MWi<D4 -2 n D - 2 - (4 -X^;i/ 
^>^;W^x7-;Kl.78g, 46%)^#feo 

25 §SB§0!12 

3 - (4 -JL^)V^>-J)V) - 4 - b H n^^SfeJ&SSfe^^KOtBfi 

4-t HD^v^m#m^^;K20g, 131mmol)SL^^>x;^>M(80mL)<D 
jg-&$&J \Z.^\^^ 1/ >^r h ^ > (20g, 144mmol)^m^b-rojn^.feo 1 
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0 0tT3. 5R#lH!*#l/fc«, jft*ifflft(10iiL)R^*(300mL) Ztntto B^ftX^ 

b# £ nfc^££ s/ u * ^A^a^b^:^- c^+i- > : BPKx5 t ;V= 

80:20-65 : 3 5)teT*MttU tfe»*0 3 - 4 - 1 Ha^'> 

5 ^m#m^^K7.24g, 31K, mp 87. 5-89. 0*0 £#fc. 

3 -3}>;i^;i/- 4 - b Fn^r^m#m^^;i/ (4. 0 g, 22. 2mmol) RtXx b 9 

DqE-4-X^;V^>-tf>(12.3g, 66mmol) R^-rh^fcHn^^>(200mL)(DS 
t-^;VU^C7A(66mmol)l! ! -70 c C^T 30 #f*lif ^bTiS^bfco ] £ 

it. mm&m&Tmm vn ntcmm* > u # y 7^Dvh^7^-(A 

+f>:SISXf;V=6 5:3 5-5 0 : 5 0)&CT*itKU $m&2LM£<Z) 3 - 
[(4 -I^7z-JW b P D^^^^;W5femS»^5 1 ;K2. 92g, 46X) £#fco 
15 3 - [(4-I?^7x-;W b Kn^v-^^JW]^m#m^^;K2.88g, 
lO.Ommol), 1 0%/1^^«>A^-^>(200mg). ititm (0. 5mL) RtM ^ / —)V 
(15mL) ©®«&*&7K3»B8«T»^ffl-C 1 4 B£ISft# b fco TOtf 5:5Mb 

t>:^X^=8 0 : 2 O)KlTtt«U&fif&5fc<0 3 - (4 -X^;i/^>S?;V) 
20 -4-bHn^^m#^^;K2.38g, 88%)&#^o 
mp 134. 0-137. (TC 

2- (4-x^;ws>s>;W W)V^/—)V(DmM 

25 

1, 3->*;* h^>^>if>(6.9g, 50mmol)W>b^bHD^^>(70mL)© 
SKifcT* n-^;VU^A(1.57M^U->^, 35mL) S:tQ^T 1 . 
5B#Mflg#bfc8H::* 4-X^;i/^>^;K/p-r-r H(10g, 50imol)S3K?&T"t?in 
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7 A ~ (A^f>:MX^= 9 5:5-8 5 : 1 5) teT*l«U ®M&ffiM(D 
1, 3->>* h^>-2-(4-X^^>>>;W^>i£>(6.37g, 49K, mp 62. 5 
-66. 5*0 

1, 3-^h^-2-(4-X^V^>^;W^>i£>(6.0g, 23.4mmol)R 
tXfcfU>?>^^(21.6g, 187mmol)©M^£l 8 Ottl 5^iP^g|#bfe. 

>"J %5 t )V% ; ?&? 07^77^- (A^>:itIfJV= 8 0:2 0) fcrOt 

Mb, a^feift«©2- (4-x^;v^>^;v) wv;w>-/-;K5.2g, 97%)& 

§SB£M4 

2 - (4 - h u ^;v^-d *^)vi yvM 7iy — ;Ko«jt 

•7^i/^A(3.44g, UZmmoDRtfr- 1-912 FD^^XlOmL) CDS-o-^^4 - 
^ow;h'J7M'J F(2-3mL)&Saa7?i)PAfc. Kj£j&*PM&bfc©&fllS5 
bfem^D©4-^n ; E^>yhU^;V^U H (total 20. 9g, 93. lmmol) ©t- h 
Hn^^>(56mL)^^TbT> ^©££ 3 0#HHft#bfc. RjS^^K 
}^b7cm> 2-^>^;i/^->^>XT;^kF(16.4g, 77.2iranol)©5 : -b^bh* 
D75>(20mL)«^ia^> ^mT?l«pM8M*bfc. RifettSiBftiififlST^r. 

^l/^J^A^D^h^^^^ -K^+l->:^X^;i/=9 0:1 0-8 5:1 5) 
fcTttSSU 2-^>^;i^3^>-(4* -HJ 7Mn^fJW^7x-W^ 

/-;k l o%;i^^^A/^j-#>(i.68g), it»(3.4iL)R^^y-;p 
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(^s^rU->:0»X^;i/= 9 3:7-8 5:1 5) fcT«f«U tefilfttt© 2 - (4 - 

h U 7)\r-*u*^)V^>z?)V)yx.;~- ;Ki7. 5g, 90%) 

5 

SUMS 

2 - (4 - x^-;i/^ - 4 - :7;i^n 7x/ — ;koSBS 

2 -7a : E-4-7)]/-*Ziyx.;— )V (24. 7g, 129mmolK 5 s " h ^^TXE 
10 -^AT'f^ F(4.8g, 13.0nmol), ^m^U»>A(35.9g, 260mmol)&tfN, 
N-i?^fJk*J^7$ H (390mL) QUttWHZ^ >i?)V7~U F (23. 5g, 

i37moi)*£fflT?in*.i. 5i«#M«#bjfc:. S^§^mx^;i/Rt;tafn^7jc 

15 )l%7&?U^h?77J-(^*V>mm.X-^)l=9 0:1 0-8 0:2 0)\Z 
Tilt, 1 -1>*?)Vttz'-2 -^n^E-4-^;l/^n^>if>(33.0g, 
90%) £#fc 0 

T^'>^7A(3.2g, mmol)m£^h?\i\*U7 7>(l0mL)(DM&y>}tel - 
lyVfrttzs- 2 -^O^E- 4 -^;^n^>-tf >(2-3mL) &mm.'VM%.tc a 
20 iP^bT^JS^PIMUfemfc, ^D©l-^>> ? ;i/^>'-2-^'n ; E-4-^ 
j^o^XfXtotal 30. Og, 106mmol)©^h^t: Fn^5X60mL)M^T 

xfc:F(16.4g, 77.2mmol)(DT-h^t HD^^X20mL)^^JP^ ^mT3B#^ 

JEET^b^enfe^&^^U^W^^A^DVh^^w'-^^^: 
^X?;P= 90:10-80:2 0)CTiIL, 2 -^XC^l^^- 5-7 

JifST#fe2-^>v ? ;i/^->- 5-^;i/^-n-(4' -XfJWy7x^W 
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t>:MX5 1 ;i'= 90:10-80:2 0) fcTMMU ^^<7) 2 - (4 -X 

2 - ( 4 - r^jv^y^jv) 7xy -;i/©§|ji 

10 2 -(4-* h^S/*M-M>^JW 7xy- ;i/(250mg, 1.03mmolK 

-;i/(1.0mLK 2M NaOH (4. OmL) (DU^^il 5lCi:Tl B#r«TO$bfc. frlfcUfc 

mz, &js^<dph&im itfcT3.ofc^t)trc, ffifoXstdtmMmmz-^ 
u feo mm^msrm^ vn ntcmm (230mg) \z^ v ? t h p y ^ xi omD §jp 

(0.456mLK 7K (0.5mL), WSCHC1 (296mg), H0BT(210mg) $iP^.fe„ ^MfcT 21^*9 

20 > : »X^;l/= 1:2) fcT^igU $£fe?ffi!|££> 4-(2-kH n^>^>>>;W 
-N-;* h^>-N-^?M>X75 F(250 mg, 89%)^#^o 

4-(2-fch*n^5/^>^;i/)-N-^ h^>-N-^W>X75 H 
(250 mg,O.921mmol)©xb^t:Fa^^>(10inL)^fc-2 OriCT*^;!/^ 
^->^A^D^ F(12% in THF, 2. 8mL) ^Ja^fco 1 2lg©^^K^ 

25 ^v"^A^D^ H(12« in THF, 2. 5mL) ^tWXTco 3^@<D;WVT^ 
i/^A^D^ F(m inTHF, 2. OmL) ^iO^Lfco S^fcUfn^T > 

^X^AzKM^tlTL I^X^;VT2|UttffiLfe 0 ^i^c^ffi*^^ 

£XJ#y;i/#^A^o^b^:7^- : StX5 1 ^=3 : 1) \ZX 
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ttSU %-&ffiJfc®i<Dmmfc&®(UQ mg, 53*) 
E S I m/ z = 249 (M+Na) 

5 2, 3, 4, 6-^h7-o-T^;v-5-^-D-^;i/ntf7y-xoia5t 
1,2,3,4, 6 -^>^-o-r-fe^;i/- 5 -ft-D-^t:?;^ 

(34. Og, 0.0837mol) ©N,N-^^^A75H (300 mL) ffimz, 
th*7^> (6.70mL, 0.120mmol), mWt (15mL, 0.120mmol) RtfN.N-S?*^ 1 
10 (lOmL) ©®£fc§*ftTin*.fc. R*«**aifcT 2. 5 ftHQjft 

#bfc^3, Rj&^te: 0. 5M HC1 (300mL) £3k#T£Tin*.> ^n^SfX^JV 
(250mL)T 2 UliStfibfc. ^t3-frfc:#«i*B £7K (200mL) , ma NaHC0 3 7K(100mL), 
vfc(lOOmL), mu-kmfr (lOOmL) ©JI|Tm#U MgS0 4 , JgtetfKlg) SriDTlfco ^ 

15 ^;W7«L)i&>&*MMfeU2. 3,4, 6-Tb7-0-7t^-5-ft-^ 

(26. 9g, 88%) SifiiltbTffc. 

#&JW£^VvrmBf§M^©M^ 
25 1 

2' -(4' -XfM>^)7x-JV 2,3,4,6-fh7-0-7W 
- 5 j3 -D - tf =7 J */ H ©MB 

2,3,4, 6-^h^-0-T-k5^;i/- 5 -^-D tf 9 / — X 
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(lOOmg, 0.274mmol), 2-(4-X^;^>v ? ;l/)^^y-;Kll7mg, 0.551mmol), 
hVyx.-)Vfc7>yj >(144mg, 0.548mmol)S.rKTHF(3mL)(D^tJ^ ^MT> 
^XfrfrTWlJ Artels— b (4 0 % h;]/X>&tfifc 0. 24 mL) £l$>o < DflTF 

5 fc^i^PVhd^?^ — (A^t>:Sil^=7 : 3) KIT»«U 
«NM*©*Bfl^ft(12 mg, llttWc. 

1 H — NMR (300MHz, CDC 1 3 ) : 6 1.20 (t, 7 = 7. 6Hz, 3H), 1.90 (s, 3H), 2.01 
(s, 3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.60 (q, /= 7.6Hz, 2H), 3.20-3.30 (m, 
1H), 3.88 (s, 2H), 4.08-4.17 On, 1H), 4.25-4.35 (m, 1H), 5.16 (dd, 7=8.9, 
10 9.3Hz, 1H), 5.33 (d, 7=8.6Hz, 1H), 5.39 (dd, 7=9.3, 10.4Hz, 1H), 5.62 
(dd, 7=8.6, 8.9Hz, 1H), 6.94-7.00 (m, 1H), 7.04-7.14 (m, 6H), 7.17- 
7.24 (m, 1H). 
ESI m/z = 557 (M-H) 
mp 114. 0—119. 0*C 

mm 2 

4' ,6' -(4' -X^;i/^>^;i/)^oiX;i/ 2,3,4,6 

h 9 - O - Ttt)V- 5 /3 - D - tf)VU tf 7 7 H ©SWfi 

20 2,3,4,6 - 7b7-0-7WJl/- 5 -3^- D - ^3 tf ^ / -X 
(510mg, 1.4mmol), 4, 6-^D i E-2-(4-l5 i M>^)7i;-^ 
(1.05g, 2.8mmolK b U 7i-MX >(550 mg, 2. lmmol)SL^h;i/X>(8mL) 
©2g-&W£, 2RfcT> V*7°U W^M^v'l/- h (4 0 % b)VJL>m 
1.06g, 2.1mmol)&l0>t>< BiftTUfc. MT 1 2^«#b7c^lC, 

X^;V=7 : 3) fcTHBttU M^5fc5K©^^b^(550mg,55%)^#fe. 
J H — NMR (200MHz, CDC 1 3 ) : <5 1.23 (t, 7 = 7. 5Hz, 3H), 2.02 (s, 3H), 2.03 
(s, 3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.63 (q, 7 = 7. 5Hz, 2H), 2.95 (m, 1H), 
(m, 1H), 3.92 (d, 7= 15.6Hz, 1H), 4.02 (dd, 7 = 3. 3, 12.1Hz, 1H), 4.12 (d, 
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/= 15.6Hz, 1H), 4.31 (dd, 7=5.1, 12. 1Hz, 1H), 5.11 (t, / = 9. 2Hz, 1H), 
5.34 (dd, 7=9.2, 10.7Hz, 1H), 5.52 (d, / = 9. 2Hz, 1H), 5.71 (t, 7=9.2Hz, 
1H), 7.07-7.17 (m, 5H), 7.56 (d, 7=2.4Hz, 1H). 
ESI m/z = 737, 739, 740, 742 (M+Na). 
5 mp 152. 0—155. 0*0. 

mmms 

10 

4' ,6' -5^/D^-2' -(4' -IfM>^)7x^ 2,3,4,6 

-5=- -o-y-fc^;i/- 5 -^?r-3-D-^;vnk!^y^H(4iomg, 

0. 572mmol), U ?A (158mg, 1.15mmol), 1 0 (5 0% 

wet, 200mg) , *$J-)V (20mL) ©M'&tf^KiStffffl^T, SfT2 0« 

e, nfcBS^.^ * / ~;i/-7K^ LM^to^^ti (i 77mg, 79%) 

X H — NMR (300MHz, MeOH-d 4 ) : 6 1.19 (t, /=7.3Hz, 3H), 2.58 (q, 7=7.3Hz, 
2H), 2.88-2.95 (m, 1H), 3.29-3.31 (m, 1H), 3. 55-3.60 (m, 1H), 3.74-3.83 
20 (m, 2H), 3.90-3.93 (m, 1H), 3.97-3.99 (m, 2H), 5.17 (d, 7 = 8. 5Hz, 1H), 
6.91 (dt, 7= 1.2, 7.4Hz, 1H), 7.10-7.19 (m, 6H), 7.27 (d, 7= 7. 9Hz, 1H) 
ESI m/z = 389 (M-H) 
mp 156. 5-157. 5t: 

nmw4 

25 4' -^>^Jl/7i-JV 2, 3, 4, 

2,3,4, 6 h^-o-T-fe^;v- 5 -^^--D-^;i/n tf^y-x 

(200mg, 0.549nmiol), 4-^D ; E-2-^>V , -<;i/^x/-;K773mg > 2.79nmiol), 
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hU7xZMX7^f >(191mg, 1. lOmmol) Rt£h;]/X>(l. 6 mL) (DU^W\Z, 2k 
tftT^z?X.^)VTW%)V#*F>'U- h(40% h;i/X>^,0.48mL, 1. lOmmol) 

I^>'J»*7A^P7h^77^- (A+1j->:itI^=7 : 3) 

*H — NMR (300MHz, CDC1 3 ) : 6 1.89 (s, 3H), 1.94 (s, 3H), 2.01 (s, 3H), 2.06 
(s, 3H), 3.23 (m, 1H), 4.08-4.14 (m, 2H), 5.16-5.25 (m, 3H), 7.19 (d, / = 
8.9Hz, 1H), 7.43-7.48 (m, 3H), 7.57-7.61 (m, 2H), 7.74-7.77 (m, 2H). 
ESI m/z = 645, 647 (M+Na). 

10 

4' -s<>i?)V73L~)l 2,3,4, 6 -7- h 7-0-7^)1 - 

5 -^t- /3 - D - tf ^ 7 F (omt 

15 2,3,4,6 -fh7-0-mjV- 5 -?^-D tf^ /-X 

(200mg, 0.549mmol), 4 -^UD- 2 -^>^Jl/7i;- ;M601mg, 2.75mmolK 
HJ:7xx;i/3frx:7.r >(191mg, 1.10mmol)R^h;i/X>(1.6mL)<7)S'n-#Jic:, 2fc 
^XfJl/7^*W'>l/- M4 0 % h;l/X>^,0.48mL, 1. lOmmol) 

X H — NMR (300MHz, CDCI3) : 6 1.91 (s, 3H), 2.01 (s, 3H), 2.05 (s, 3H), 2.06 

(s, 3H), 3.28 (m, 1H), 3.88 (s, 2H), 4.14 (dd, / = 3. 7, 12.0Hz, 1H), 4. 30 

(dd, 7=5.3, 12.0Hz, 1H), 5.16 (dd, 7=8.8, 9. 5Hz, 1H), 5.31 (d, 7=8.6Hz, 

25 1H), 5.39 (dd, 7=9.5, 10.3Hz, 1H), 5.60 (dd, 7=8.6, 8.8Hz, 1H), 7.03 
-7.35 (m, 8H). 
ESI m/z = 587> 589 (M+Na). 
mp 111. 0—114. 0*0 
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MffiMG 

2' -(4* -lW>'^)-4' h^r->*;^n;V7o:^;l/ 2,3,4, 
6-T-b7-0-T'fe5 L ;W-5-^-3-D-^;i/nH^y>'H©®3t 

5 2, 3,4, 6-^h7-O-T-k^;i/-5-^-D-^ntf^7-xa.0g, 
2. 74mmol), 3 - (4 -X^/WS>SW) - 4 - b HD^->^m#^^ (2. 23g, 
8.25mmolK h U ^aiX^tfcX y>f > (1. 44g, 5. 48mmol)KXK Wl/X> (5mL)£>$i 

^tfid, *#T> y W^M^'>W h (4 o % h;i/x>im 

2.77g>*IJ)o<D«rfbfc. MT17W#Lfett, SJ«£2tiSltb#£ 
10 nfclt^^U 7 07 hif 77^f - (A W> :»Xf JV= 6 5 : 

3 5-5 0:5 0) IZXffiUV. m&TWVyTXftG&Mtt&m (646mg, 38%) 

1 H-NMR (300MHz, CDC1 3 ) : 6 1.20 (t, /=7.6Hz, 3H), 1.88 (s, 3H), 2.01 (s, 
3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.59 (q, 7=7. 6Hz, 2H), 3. 27-3. 35 (m, 1H), 

15 3.86 (s, 3H), 3.89 (s, 2H), 4.13 (dd, /= 3.9 and 12.0Hz, 1H), 4.30 (dd, / 
= 5.4 and 12.0Hz, 1H), 5.17 (dd, /= 8.8 and 9.3Hz, 1H), 5.40 (dd, 7= 9.3 
and 10.3Hz, 1H), 5.40 (d, 7= 8.5Hz, 1H), 5.61 (dd, 7= 8.5 and 8. 8Hz, 1H), 
7.03-7.11 (m, 4H), 7.13 (d, 7= 8.7Hz, 1H), 7.83 (d, 7= 2. 2Hz, 1H), 7.92 
(d, 7=2.2 and 8. 7Hz, 1H) . 

20 ESI m/z = 639 (M+Na) 

msmi 

2' -T-fc^-3' -tFD^>-5' -^^7x-^ 2,3,4,6— r-h 
5 -O -TirW- 5 -tt- 3 -D - ;7>n tf ^ / H ©SBt 

25 

2,3,4, 6-^h^-o-T-k^;i/-5-^^-D-^;U3tf^y-x 

(200mg, 0.55mmol), 2 - 7-fe^;U- 5 - * VOWW — )V (182mg, 

l.lOmmol), hU7x^77^f> (288mg, 1. lOmmoDRtf h;VX> (2mL)(£>M 
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tlfe^S^^ U 7 h ^77-{ - (A^t> : ttXf Jl/= 7 0 : 
3 0- 5 0 : 5 0)HTiIU ®M&$ft3iWi<Di£imik&W (82mg, 28«)^#fe e 
X H-NMR (300MHz, CDC1 3 ) : 5 2.00 (s, 3H), 2.03 (s, 3H), 2.05 (s, 3H), 2.07 
5 (s, 3H), 2.34 (s, 3H), 2.61 (s, 3H), 3.30-3.38 (m, 1H), 3.86 (s, 3H), 4.15 
(dd, /= 3.4 and 12.0Hz, 1H), 4.35 (dd, /= 5.0 and 12.0Hz, 1H), 5.20 (dd, 
7=9.1 and 9.4Hz, 1H), 5.39 (dd, / = 9. 4 and 9. 6Hz, 1H), 5.52 (d, 7=8.9Hz, 
1H), 5.63 (dd, 7=8.9 and 9. 1Hz, 1H), 6.42 (s, 1H), 6.50 (s, 1H), 13.14 (s, 
1H). 

10 ESI m/z = 535 (M+Na). 
mp 162. 5-164. 5*0. 

mmms 

3' -T-feh=jr>—2' -(4' -X^;^>v > ;W^xn;i/ 2,3,4,6— x-h 
15 ^-0-T±^)V- 5 -tt- /3 -D-^;i/ntf^ / ->HcD^5i 

2,3,4,6 -xh9-0-Tiz:^;U- 5 - D - tf 9 / -X 

(1.29g, 3.54mmol), 2 - (4 - JL^JVOZtfr) / (2.42g, 

10.6mmol)> hU^xn;i/3iNXyw > > (1.86g, 7.09mmol)S.^b;i/X> (13mt)(D 
20 S^W^MOfrT, V^n V)V7W%)V'#*rz/l'— M4 0 % h)VX.>mM. 
3. 58g) £*3>o < D^TUfco it^ 2 4R$IH!ii#b;fc«fc, SJM£2^f W#S> 
nfc^S§->U*^7A^n , ?bif77^«-(A^>:tllXf;i/==6 5 : 

3 5-5 0:5 0) KlTfllSU 3 - 1 HD^->- 2 - (4 - Xf 7 
x-;V 2, 3, 4, e-Th^-O-TW- 5-^-/3 -D-^vntr^y 
25 ^F<0fi£j&» (338mg) £#fc„ (338mg)R^tf U 5» (2mL)(D?M 

^tJtC^TKltm (0.5mL)&^in?jQ*.;fc. MT2 OB$raJ»#b&&fc* fcjfom 
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»ll (134mg, 6X)£#fc. 

1 H-NMR (300MHz, CDClj) : 6 1.18 (t, /=7.6Hz, 3H), 1.83 (s, 3H), 1.99 (s, 
3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.16 (s, 3H), 2.57 (q, /= 7. 6Hz, 2H), 3.24 
-3.30 (m, 1H), 3.75-3.90 On, 2H), 4.10 (dd, /= 3.8 and 12.0Hz, 1H), 4.29 
5 (dd, /= 5.2 and 12.0Hz, 1H), 5.14 (dd, /= 8.8 and 9.3Hz, 1H), 5.32 (d, / 
= 8.7Hz, 1H), 5.36 (dd, /= 9. 5 and 10. OHz, 1H), 5.58 (dd, / = 8. 7 and 9. 1Hz, 
1H), 6.82 (d, /= 8.2Hz, 1H), 6.98-7.07 (m, 5H), 7.20-7.30 (m, 1H). 

ESI m/z = 639 (M+Na) 

10 

2' -(4' -^h^M>^;W7i^ 2, 3,4, 6— ^b^-O-Tir^ 
- 5 j8 - D - M=7 / F<£>®Bg 

15 2,3,4,6 -fh^-0-T±^)V- 5 - 3^- D - t!^ 7 -X 

(2.00g, 5.48mmol), 2-(4-^h^r>'^>> ? ;l/)^x/— ;K5.88g, 27.4mmol), 
b'J7x^*X7>f >(2.88g, 10.9mmol)^THF(20mL)OS^ic:, SkJfrTS? 
X^;i/T % /^;V^^->1/- h (4 0 % h;VX>^, 4. 79g, 10. 9mmol) £®-o < 

20 ^JI/jiJ^nTh^?^- (A^>:^X^;i/=6 5:3 5) fcT*S 

$si ufe, # e> nfcm^^^r ^ * y -)wnmB i,Mmi^<Dmmi^m (457 

mg, 15*)£#fco 

X H — NMR (300MHz, CDC1 3 ) : 6 1.93 (s, 3H), 2.02 (s, 3H), 2.04 (s, 3H), 2.06 
(s, 3H), 3.23-3.28 (m, 1H), 3.77 (s, 3H), 3.85 (s, 2H), 4.09-4.14 (m, 1H), 
25 4.28-4.33 (m, 1H), 5.16 (dd, 7=9.1, 9. 3Hz, 1H), 5.33 (d, /= 8.7Hz, 1H), 
5.39 (dd, 7=9.6, 10.2Hz, 1H), 5.62 (dd, 7=8.7, 9.0Hz, 1H), 6.79-6.82 
(m, 2H), 6.95-7.21 (m, 6H). 
ESI m/z = 583 (M+Na). 
mp 87. 0-89. 0'C. 
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mmm 1 o 

2' -(4' -hU7Mn^5 : M>^W7x^ 2, 3, 4, 6-fh7-0 

5 

2, 3,4, 6-fh7-0-7tf;l/-5-5 1 t-D-^V3lf7/-7 
(2.00g, 5.48mmol), 2 - (4 - h U 7)V0ru* i ?)V1> : P)V) 7z;- ;K6. 91g, 
27.4mmolK b U 7 xn;i/3fcX 7 4 >(2. 88g, 10. 9mmol)RtK THF (20mL) <£>il£W 
iC, MTi^X W7^*;V^^ V- h (4 0 % h;^X>iE 4.79g, 
10 10.9mmol)£l$>o < t)»TTb&. tfiT2 0^r«UfctlC, 

5:35) Kra»«bfc. #6n&a^»»*^^y-;i/7?i?ttftb, m&n* 

#©S18rt:'&0&(63<) lg, 19515) *ntCo 

*H— NMR (300MHz, CDC1 3 ) : 6 1.90 (s, 3H), 2.01 (s, 3H), 2.05 (s, 6H), 3.23 
15 -3.30 (m, 1H), 3.96 (s, 2H), 4.07-4.13 (m, 1H), 4.27-4.32 (m, 1H), 5.16 
(dd, 7=9.0, 9.5Hz, 1H), 5.34-5.41 (m, 2H), 5.57 (dd, 7=8.5, 9.1Hz, 1H), 
7.01-7.29 (m, 6H), 7.50-7.53 (m, 2H). 
ESI m/z = 621 (M+Na). 
mp 144. 0-145.010. 

20 

mmm 1 1 

2' -(4' -7MP^>^)7x-;l/ 2,3,4,6-fh7-0-Ttf;i/ 
- 5 -tt- 0 -D -if)Vu / 1/ H©«3fi 

25 2,3,4,6 -T" h^-O-T-fe^- 5 -9-#-D-4f)Vzl fc!^/-X 
(2.00g, 5.48mol), 2-(4-^;^n^>^;0^x/— ;K5.54g, 27.4mmolK 
hU^rcx;!/^?.* >(2.88g, 10.9mol)RE*Hlo:>(20BL)©tt&4felC, 3K?fr 
T^X^l/TVv'^^^re/W- h (4 0 % h)V3L>mWi. 4. 79g, 10. 9mmol) 
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#1(751 mg, 255K)£#fc, 

>H-NMR (300MHz, CDC 1 3 ) : 6 1.93 (s, 3H), 2.02 (s, 3H), 2.04 (s, 3H), 2.05 
5 (s, 3H), 3.23-3.30 On, 1H), 3.87 (s, 2H), 4.09-4.14 (m, 1H), 4.27-4.33 
On, 1H), 5.16 (dd, 7=9.0, 9.4Hz, 1H), 5.33-5.41 On, 2H), 5.59 (dd, 7=8.7, 
9.0Hz, 1H), 6.91-7.26 On, 8H). 
ESI m/z = 571 (M+Na). 
mp 99.0-103.0'C. 

10 

mnm 1 2 

2' -(4' -x^;v^>^;v)^x^;w 2, 4, 6-hu-o-tf/\*cK;i/-5 

15 2,4,6-hU-0-tfA*P-r;V- 5-^-D-^;i/ntf^7-X(200mg, 
0.446mmoD, 2 -(4 - X^;W^ >>>;!/) 7 31 / — ;!/(473mg, 2.23mmolX HJ 7 
xX;V/JnX^^ >(l55mg, 0.892mmol)RtKTHF(l.6 mL)©i^ilI, SMT, 
^IW^J^^'>W- h(4 O % h)VX.>mm. 0.39mL)£*$>o < «T 

20 TJ^A^n^h^^- (^it> : Stx^V= 9 : 1) fcTflMSU ^® 
^^(91mg, 32%)£#fco 

! H-NMR (300MHz, CDCI3) : 6 1.16 (s, 9H), 1.19(s, 9H), 1.23 (s, 9H), 2.60 
(q, 7=7.7Hz, 2H), 3.25 On, 1H), 3.62 (dd, 7= 8.6, 9. 2Hz, 1H), 3.83 (d, 
7=15Hz, 1H), 3.93 (d, 7= 15Hz, 1H), 4.22 (m2H), 5.27 (dd, 7=9.2, 10.6Hz, 
25 1H), 5.37 (d, 7= 8. 6Hz, 1H), 5.49 (t, 7 = 8. 6Hz, 1H), 6.92-7.20 (m, 8H). 
ESI m/z = 665 (M+Na). 

mmm 1 3 

2' -(4' -XWK>^V)7x^ 2, 3, 4, 6-5=-h^-0-^>y-l' 
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;v- 5 -3^- /3 -d - ?)vn tr 9 / ^ vomm 

2,3,4,6 -^h^-0-^>V-C)V- 5 -ft-D-^lf7/-X 
(200mg, 0.33mmol), 2 - (4 -X^;W*>$?JW 7x7- ;V (347mg, 1. 63mmol) , 

5 hU7xx;i/2fcX:7.r > (171mg, 0. 65mmol);R^h;i'X> (2mL) ©jg-&4&fc> ^ 
MT^X^^TV^^^rv-l/- M4 0 % WI/X>i&$& 284mg) £®o < K)ffi 
Tbfc. MT'16. 5B#W»#bfc&fc:, R*WEftWBb#6n^»aES5/U 
^M7Ai'D7b^77^- (^*1f>:W&X3 t ;V=4 : 1) fcTIMftU 
^7^77X^0^1^11 (41mg, 15X)*#fc. 

10 1 H-NMR (300MHz, CDC1 3 ) : 61.16 (t, /=7.6Hz, 3H), 2.53 (q, /=7.6Hz, 2H), 
3.70-3.80 On, 1H), 3.76 (d, /=15.5Hz, 1H), 3.87 (d, /=15.5Hz, 1H), 4.54 
(dd, /= 5. 1 and 12.0Hz, 1H), 4.65 (dd, / = 4. 5 and 12.0Hz, 1H), 5.65 (d, 
/= 8.4Hz, 1H), 5.84 (dd, /= 9. 1 and 9. 5Hz, 1H), 6.03 (dd, /= 9. 5 and 10. OHz, 
1H), 6.17 (dd, / = 8. 4 and 9. 1Hz, 1H), 6.85-7.60 (m, 20H), 7. 70-8.05 (m, 

15 8H) . 

ESI m/z = 829(M+Na). 

mmm 1 4 

2' -(4' -^^K>^)7x-J!/ 2,3,4, 
20 5— ^-/S-D-^ntr^/^FoMSi 

H»J1 il^«©iRf^*fT5^tK:«kD^ft^*0«ja^4l»*»fc, 
iR* 14% 

ESI m/z = 567 (M+Na) 
25 mp 109.0-113.0*0 

mmm 1 5 

2' -(4' -Ih^r^>^)7x^ 2, 3, 4, 6-^h^-0-T"fe^;i/ 
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2,3,4, 6 -rr h ^ - O - 5 - - D - >f)Vn t£ ^ / —X (2. Og, 

5.48 mmolh 2 - (4 -X h^f^VvMV) 7i/ — ;K6. 25g, 27.4mmol)> HJ 
:7xx;M*X:7>f >(2.88g, 10.9mmol)W"r-b^t Hn^^>(20mL)<DS^ 
5 \Z, m$T. z?X.3 L )]/TVz?tl)V-$3rzsU- M4 0 % h;VX>^, 4. 79g) 

(598mg, \n)&nrco 

10 ESI m/z = 597 (M+Na) 
mp 93.0-94. 5"C 

mmm 1 6 

2' -(4' -X^;^>v=;i/)-4' -^^;V^a:X;V 2,3,4,6 — xh^- 

ESI m/z = 595 (M+Na) 
20 mp 77. 0-79.5*0 

mmm 1 7 

2' -(4' -X^;W^>>W-4' -7MD7i^ 2, 3, 4, 6 -t- 

- o - T-fe^;v- 5 3 - d - tf ^ y foMB 

25 

mmmi tmmom^n^ z. t\z& vn&r^jvy r^fD^m^m^m 

23%lCT#fc„ • 

1 H-NMR (300MHz, CDCI3) : 6 1.22 (t, /=7.6Hz, 3H), 1.94 (s, 3H), 2.02 (s, 
3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.61 (q, 7=7. 6Hz, 2H), 3.21-3.28 (m, 1H), 
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3.86 (s, 2H), 4.10-4.15 On, 1H), 4.31-4.34 (m, 1H), 5.15 (dd, 7=9.0 and 
9.5Hz, 1H), 5.25 (d, 7=8.7Hz, 1H), 5.39 (dd, 7=9. 6 and 10.3Hz, 1H), 5.61 
(dd, 7= 8.7 and 9.0Hz, 1H), 6.71-7.13 (m, 7H) 
ESI m/z = 599 (M+Na) 

5 

mmm 1 8 

4' -(4' -!W»)7x^ 2, 3,4, 6— r-b^- 

io HJS^J i tw«©jftfp*ff 5 £ £fc<k Qft&r&vy rx©««M&&**JR* 

1 H-NMR (300MHz, CDCU : 6 1.21 (t, 7= 7.6Hz, 3H), 1.91 (s, 3H), 2.01 (s, 
3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.61 (q, /=7.6Hz, 2H), 3.25-3.30 (m, 1H), 
3.84 (s, 2H), 4.10-4.15 (m, 1H), 4.27-4.33 (m, 1H), 5.15 (dd, 7 = 8. 5 and 
15 8.7Hz, 1H), 5.38 (t, 7= 8. 9Hz, 1H), 5.60 (dd, 7= 8.7 and 8. 9Hz, 1H), 6.98 
-7.32 (m, 7H). 
ESI m/z = 659 (M+Na). 

geHKW 1 9 

20 2' -^>i?J|/7xZJl/ 2, 3,4, 6 - r h 7 - O - 5 - f t- J5 - 
D - tf ^ 7 > H tf>$5?t 

25 ESI m/z = 553 (M+Na). 
mp 124.5 — 125. 5^3. 

DIJSM2 0 

2' -(4' -^>V-i)V^^>^)V)y^JV 2,3,4,6-5 : -h^-0- 
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r±^)V- 5 -tt- /3-d - tf ^ y 5/ H ©iSBfi 

16%K:T#&. 

5 X H-NMR (300MHz, CDC1 3 ) : <5 1.94 (s, 3H), 2.03 (s, 3H), 2.06 (s, 3H), 2.08 
(s, 3H), 3.26-3.30 (m, 1H), 3.94 (s, 2H), 4.10-4.16 On, 1H), 4.29-4.34 On, 
1H), 5.18 (dd, 7=8.7 and 9.0Hz, 1H), 5.34-5.40 (m, 2H), 5.62 (dd, 7=8.5 
and 9.0Hz, 1H), 7.00-7.27 (m, 8H), 7.47-7.63 On, 3H), 8.17-8.20 (m, 2H). 
ESI m/z = 673 (M+Na). 

10 

g£KS0!l2 1 

2' -C4' -(2' -^>^ ;m'>XfJI/)^>i?JW 7xZJV 2,3,4,6 

15 H»d l £R«©Jfc«s£fT"5 £ tfc «k OSfii^©«^ti^lfc. 

X H-NMR (300MHz, CDC1 3 ) : 6 1.90 (s, 3H), 2.01 (s, 3H), 2.05 (s, 3H), 2.08 
(s, 3H), 3.04 (t, 7= 7.0Hz, 2H), 3.28-3.30 (m, 1H), 3.90 (s, 2H), 4.10 
-4.17 On, 1H), 4.28-4.47 (m, 1H), 4.50 (t, 7= 7.0Hz, 2H), 5.13-5.19 On, 
1H), 5.32-5.39 (in, 2H), 5.62 (dd, 7=8.7 and 8. 9Hz, 1H), 6. 97-7.27 On, 

20 8H), 7.40-7.55 (m, 3H), 7.99-8.03 (m, 2H). 
ESI m/z = 701 (M+Na). 

MMM2 2 

2' -(4' -X^;W*>i?;i/)-5' -Wh^?M+-»7x-Jl/ 2,3, 
25 4, 6-fh7-0-7W- 5-^-3 -D-^;Vntf^y->H©^ 

^jim i tmmom^n ? £t\z&vm&ft&W;<Dmm4k&m*w.m 23 

1 H-NMR (300MHz, CDC1 3 ) : <5 1.20 (t, 7= 7. 6Hz, 3H), 1.90 (s, 3H), 2.00 (s, 
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3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.59 (q, /= 7.6Hz, 2H), 3.21-3.31 (m, 1H), 
3.48 (s, 3H), 3.81 (s, 2H), 4.13 (dd, 7=3.7 and 11.8Hz, 1H), 4.31 (dd, / 
= 5.1 and 11.8Hz, 1H), 5.12-5.20 (m, 1H), 5.15 (s, 2H), 5.28 (d, 7=8.7Hz, 
1H), 5.38 (dd, /= 9.5 and 10.3Hz, 1H), 5.60 (dd, / = 8. 7 and 9.0Hz, 1H), 
5 6.68 (dd, / = 2. 3 and 8. 4Hz, 1H), 6.83 (d, 7=2.3Hz, 1H), 6.96 (d, 7=8.4Hz, 
1H), 7.02-7.11 (m, 4H). 
ESI m/z = 641 (M+Na). 

mmm2 3 

10 2' ~(4' -X^WO>>;V)-4' -&UU73L~)V 2,3,4,6 — :r h:7 — 

o - T-fe^;w- 5 -tt- /s -d - ^;K3 tr^ j h (omt 
mmm 1 ^^<D^^fr5 zLt\z^r)mM^^<ommit^m^mm 28 

15 1 H-NMR (300MHz, CDClg) : 6 1.21 (t, 7=7.6Hz, 3H), 1.92 (s, 3H), 2.01 (s, 
3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.61 (q, 7=7.6Hz, 2H), 3. 23-3.30 (m, 1H), 
3.84 (s, 2H), 4.13 (dd, 7= 3.7 and 8. 1Hz, 1H), 4.25-4.36 (m, 1H), 5.14 (dd, 
7= 9.0 and 9.5Hz, 1H), 5.28 (d, 7=8.7Hz, 1H), 5.37 (dd, 7 = 9. 5 and 10. 2Hz, 
1H), 5.60 (dd, 7= 8.7 and 9.0Hz, 1H), 7.00-7.20 (m, 7H). 

20 ESI m/z = 615 (M+Na) 

mmm 2 4 

5' -X-fe^^v^M/^' -(4' -JL^)V^>V)V)y^)V 2,3, 
4, 6-rh7-0-7tf;V- 5 -9^- 0 -D 1?^/ ~> F<E>$Bt 

25 

2, 3, 4, 6-^h^-O-TW;i/-5-^-D-Wr3t!^/-X(1.0g, 
2.7mmolK 5 -T-fe^V^S'*^;!/- 2 - (4 -X^;i/^>>^) y^S— )V 
(1.5g, 5.3mmolK b U ^ocx;!/^*^ >(941mg, 5. 4mmol)Rt^h;VX>(5mL) 
Og^iC, Sit, $M V7°U \f:)V7WtS)V^^V- h (4 0 % b)l3L>m 
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4) KlTttHU ^feT^;V:7 7X^<2^fc^(670mg, 39K)£#fc 0 

X H — NMR (200MHz, CDCI3) : 6 1.20 (t, 7=7. 7Hz, 3H), 1.99 (s, 3H), 2. 01 (s, 

5 3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.11 (s, 3H), 2.60 (q, 7 = 7. 7Hz, 2H), 3.29 
(ddd, 7=4.0, 5.2, 10.1Hz, 1H), 3. 86-3.92 (m, 2H), 4.13 (dd, 7=4.0, 12.0Hz, 
1H), 4.31 (dd, 7=5.2, 12.0Hz, 1H), 5.05-5.07 On, 2H), 5.17 (dd, 7=8.8, 
9.4Hz, 1H), 5.33 (d, 7= 8.8Hz, 1H), 5.40 (dd, 7= 9.4, 10.1Hz, 1H), 5.61 
(d, 7=8.8Hz, 1H), 6.95-7.15 (m, 7H). 

10 ESI m/z = 653 (M+Na). 

mmm2 5 

2' hP^oc-;i/ 2, 3, 4, 6-^b^-0-T-fe^;l/~ 5-^-/3-D 

15 

2,3,4, 6-^h5-0-yir^;i/-5-5P#-D-^nt!^y-X 
(500mg, 1.37mmol)> 2 -n h D7i; — ;l/ (382mg, 2. 74mmol)\ hVyx.—fr'fc 
X!7^> (477mg, 2.74mmol)S.r»;VX> (2. 5mL) (DU&W\Z, 3>K?&T> SMV 
tf^T^/^^^^W— h(40% h;i/X>M, 1. 62mL) < D^T 

20 bfco MT5. 5^m^bfc^c Ej^&*ieM3sn&8S&5'U;&y 

^^A^DT h^77^f~(^t> : StX^= 7 0 : 3 OMrDftSJU 
^fe^*^^^^^ (445mg, 67%) £#/io 
ESI m/z =508 (M+Na). 
mp 170. 0—171. 5*0. 

25 
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i. Ttax^-AK^tK 5£ (i) o5-^-D-r;i/F^vtf^y-x 

5 mmi^t^ (I I) ©Ar-OHi:^ PR n R 12 R 13 t^n5*77^>i 
TS (III) ©TU— ;V 5-^;f-/3-D-7;VF^Vtf^/->m## 



10 

JtB^ ( I ) lkX$ ( I I I ) 4 1 % 

Yte-O-Xte-NH-T&D, 
R\ R\ R 3 RtXR 4 «H-X«^oT, 
15 *^JM^ C 2 _ 10 T>-;i/^ C^eT^M, C 7 _ 10 T^;W^ C x _ 6 7 

;p3^^c T _ l0 r^;i^;^ mj (c^.r^) ->u;^ c 

X«Ya*-0-T&5%S\ R'tR 2 , R 2 tR 3 %K^R 3 tR 4 ^fcT, 

20 -c (r a ) (r b ) - (rwr b «[^-xtoot> ?mm^ c x _ 6 7;v 
±83^: (in 

PR 11 R 12 R 13 4>> 
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R 2i_N=N-R 22 ^ 



5£ (i i) ^±ia^ (i i)' TSSfru (i i i) ^±f35£ a 1 \y ( Y , 

10 |0»3&ot, 

_h!E:£ (I I)' Jt« (I I I)' 

ADy>If ; ?mm ; - + NH 3 ; - + N (CH 3 ) 3 ; ;\U7>U 

15 ^emJH; 

- (CH 2 ) m-Q 

Tt)^C 1 _ 6 7;V3+>'S; C^eT^n^v-C^eT^n^^; C 2 _ 10 y-> 

20 ;v^>'S ; c 2 _ 10 t->;vs ; c 2 _ 6 T;i/n^->^;v#n;i/S ; c x _ 6 T;wi/ 
c a _ 6 T;wvx;w^-r^;vS; C^jmMJ^JH; — NHC 
(=0) H; C 2 : i0 T>-;VT^yS; Ci.eTMM^l/TS/S; C x _ 
6 7M;V75/S;N,N-i? (C 1 _ 6 7M;W 75/S;MWM;N 

- (Ci.eT;!/^;!/) 75/*M-;i/S;fL<fiN,N-^ (C 1 _ 6 7;i/*;i') 
25 75/AM-J|/ST$§} ; 
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o T7JW\stti/& ; C 7 _ x o 7 5/S;^rn7'J -^S^ h < J* 

4~6M.^n>'2u7)V*)Vm (CUT. gmSte, AD^^f, 7jcms> 

Xte- (CH 2 ) n-> -CO (CH 2 ) n-> -C (OH) (CH 2 ) n 
-O- (CH 2 ) n-, -CONH (CH 2 ) n-, -NHCO (CH 2 ) n 
-(n«0-3(D^Tab^),-COCH=CH-,-S-X«-NH-^b. 

- (CH 2 ) m' -Q' 

m' teu 0~4CD^re&D, Q' *M;VS;7$yS;-hnS; 

T'biVid.eT^n^^; C 1 _ 6 T;i/3^>C 1 _ 6 T;Vn^>'S; C 2 _ 10 T5> 

WvS; c 2 _ 10 x>-;i/S; c 2 _ 6 T;vn^^;vfe;i/S ; c^y;^;!/ 

(=0) H; C 2 _ 10 T>-;^T5/«; C ^sTfr^VXfrifr^Vr^ ; C x _ 
20 6 7;^7S/I ; N,N->? (C^e?^) 75/S ; f})Vn^)Vm I N 

- (Ci.e^^W 75yM«l;fL<aN,N-e; (c a _ 6 y;t^;u) 

l~4i@(D«^-egm$tlTfe«i;V^ C 3 _ 7 ->i7DT;V^;i/S; C 3 _ 7 ^D7 
; TU-;i/S ; C 7 _ 10 T^;i/^;^ ; 7'J-JV^v'S ; C 7 _! 
25 o^^^W^^^; C 7 _ 10 77;W7$;S;ATn7U-JHfL<^ 
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3. 



FPcr'^Y'"* 



OH 



A 1 -OH 
(II)' 





(IV) 



R 11 R 12 R 13p 
r21_ N=N _ R 22 



(V) 



ft (i) &±ttt (iv) (r\ r\ r 3 rzsr 4 omm\mMmi(Dmw 

5 T^StU 5£ (I I I)' 7&*±fE:i£ (V) (RK R\ R 3 M 4 ®» 

2 ^ia«©^^o 

4. AMt -X-A 2 (XR^A 2 (D^«Bf^JS2-e^«bfeMDT^^) 
1-3 j@<E>S*tt£<k D g^tlTfe-i; < , 

^$tl§l~4l@©S^STgil$riTt>J;V^C 1 _ 6 T;W^; 
- (CH 2 ) m-Q 

15 (mRXfQ (D^m^m^m 2 7f?£S LfcS D 3) ; Rtf 

l~4M(DS^STS^$tiT%J;V\ C 3 . 7 '>^n7WI; C 3 . 7 ^nr 
;i/^;W^-^->S ; TU-;VX ; C 7 - 10 7?)l3r)Vm ; 7'J-;m^S ; C 7 _ x 
oT^WV^v'S ; Ara 7 ij - JHf t< tt4 ~ 6 l^rUS/^ o 7;^ 

20 T;^^^*^e»fe§P^e>M^$n§) t^^w^ji 312^05^0 

5. A 1 *^ 



60 




[jStU Xt4- (CH 2 ) n-, -CO (CH 2 ) n-, -C (OH) (CH 2 ) n 
-> -O- (CH 2 ) n-, -CONH (CH 2 ) n-, -NHCO (CH 2 ) n 
-(n}J0-3©^l?^),-COCH=CH-,-S-X}i-NH-^U 

5 

TkMUfR^ ; An^>JiC^ ; ; - + NH 3 ; - + N (CH 3 ) 3 ; ad$*>JRTO 

10 - (CH 2 ) m-Q 

feJ;^C 1 _ 6 T;i/3^vS;C 1 _ 6 T;Vri^r^C 1 _ 6 y;i/3^->S;C 2 _ 10 T^;P 
rT^S/X: C 2 - 10 7v'M; C 2 _ 6 T;Wn^^;v^-;i/^ ; C^TJV*)^ 

15 ^-S; c^gT;^;!/^;!/^^— c^eT;!/^;^;!/^;!/^; -nhc (= 

O) H; C 2 _ 10 7y^7$yS; C^^^XM-^TS/S ; C X _ 6 T 
W75yi;N,N-^ (Cj.,7^) 75/S;MA^M;N- (C 
1 . 6 7WV) 7$/M»l;fUttN,N-^ (C^y;!/^) 

20 l~4i@(D«ilST?B^$nT ! b c kv\ C 3 _ 7 ->^nT;i/^;VS; C 3 _ 7 ^D7 

; TU-;WS ; C 7 _ 10 T^;v^;i/S ; 7'J-J^^S ; c 7 _ a 
0 T^)V^)V^iy& ; C 7 _ 10 77W75y« ; ArD7'J-Mft<tt 

25 
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R 40 , R 41 , R 42 , R 43 0R 44 «Wot ( 

- (CH 2 ) m' -Q' 
5 GSfMn* teu 0~4©a838ra&t), Q' H *M;i/S;7$yi;zbDS; 
->T/S ; *;i/^^r^;i/S ; ; 1 ~4ffi©Aay>]|C^T?11ife3ft 

; C 1 . 6 mMjV7^^1/S ; C lsT^J^M^S ; — NHC 
10 (=0) H ; C 2 _ 10 7i/;i/75/S; Ci.gTMMM^TS/S; C x _ 

l~4«©Bift&TBift$ftTfcJ:V^ C3. 7 ^DmjH;C 3 _ 7 ^a7 
15 ;V^;i/^->S ; ; C 7 _ 10 77;WH ; 7U-JWS/S ; 

o77iWt^^S ; C 7 _ 10 7^;l/3r;K7$7* ; AfD7>J-;Hf b<« 



25 R 30 \ R 31A , R 32 WR 33A lffl-X^oT, 



20 



6. A 1 ^ 
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- (CH 2 ) m A -Q A 

~ 4 m<D/\ a y ym^FvwM'Z nx h ^ c x _ 6 t;io 3^>s ; c x _ 6 

5 Ci.eT^^g; C 2 _ 10 T^;W^^ ; C 2 _ x 0 7 v^VS ; C 2 _ 6 T;Vn^ 
l~4^<£ffl&S-eg$$*iT&J;V^ C 3 _ 7 >'^nT;i/^;VS; C 3 . 7 ^D7 

r 4 \ r 41 , r 42 , R 43 msR 44 ofemum?km5<Dmvx'$>2>] 



<&*s R 30B , R 31B , R 32B R.rJ?R 33B «Il|-T'fe>X«^oTt)J;<, 
20 ^\ Any>gf, Ci.eTJV^;!/^ Cj-gTJ^^y^ C^^TJVu^C 

snrcc^emMx^CLemmit^o, R 4A «7fcm^> c 2 

25 _ 6 7J^+^*;VtoHXttC 2 _ 6 7JW 7 JUTS D , R 1A ~R 3A te|!!I— 



15 



7. 



5£ (V) te€rWF:iS; : 
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5 8. 5t <V> fc^WS: 



R D ^7KmM^ ;\ny>If, C 1 _ 6 T;WVSX«tHn^->c 1 _ 4 
TMMT^O, R E «*mM^> Any>|ff, Cx^m^l, C^eT 

10 3 

9 . Ar^l - 4«©«^§|S'T*lft$nfc7 U fft&g 1 fc 

~ 4 i ^fciamcD^, 

11. R 3C \ R 31 > R 32 M 33 0/M<tt)li»«^5, ft 

jCT 5 

20 

1 2. r 3 °\ r3ia R^^zsR s3A (D^<t%im7bm^mmx$>^ 

1 3. R 30B , R 3 **, R 32B R^R 3 3B^^ <<i:SblM ^ w ^ [ST$( ^^ 

25 «w»«7fciaR©*jas. 
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)V*>mm. - + NH 3 , - + N (CH 3 ) 3, -CF 3 . -CC1 3 , -COCH 3 > -C0 2 

ch 3 > -co 2 c 2 h 5 , -coph, -so 2 cn 3 R.w\uy>m^fr*>Mfc-zn2>, 
5 m&m 9~i3 <D^~mfr i m\zmm<Djjm 0 
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